Mechanisms for the antigonadotropic action of the ovarian gonadotropin-releasing hormone-binding inhibitor protein/histone H2A on ovarian cells.
A GnRH-binding inhibitor (GnRH-BI) was recently purified from bovine ovaries. On the basis of amino acid composition and partial sequence analysis this antigonadotropic GnRH-BI was identified as histone H2A. In the present study the mechanism for the antigonadotropic action of histone H2A was examined and compared to that of GnRH and poly-L-lysine. The potential sites examined were the receptor-coupled pathway of second message synthesis including receptor binding of hormone, G protein activation, and adenylyl cyclase activation. Histone H2A inhibited (ID50 = 2 microM) the binding of hCG by membrane receptors from luteinized rat ovaries in a noncompetitive and dose-dependent manner. The binding of FSH by membrane receptors from immature rat ovaries was not inhibited by histone H2A. Binding of GnRH by pituitary membrane receptors was inhibited by histone H2A, and the ID50 of 8 microM was similar to that previously observed for GnRH binding sites in rat ovarian membranes. No high-affinity binding of histone H2A by rat ovarian membranes was detected. Near-maximal doses of histone H2A (7 microM), poly-L-lysine (10 microM), and GnRH (1 microM) inhibited LH-stimulated cAMP production in isolated rat luteal cells. Inhibition by H2A and poly-L-lysine was larger than by GnRH. Furthermore, histone H2A and poly-L-lysine inhibited cholera toxin (CT)-stimulated cAMP production, but GnRH did not. Like GnRH, neither histone H2A nor poly-L-lysine inhibited forskolin (FK)-stimulated cAMP production. In isolated rat granulosa cells, histone H2A and poly-L-lysine inhibited FSH-, CT-, and FK-stimulated cAMP production.(ABSTRACT TRUNCATED AT 250 WORDS)